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(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately secure the degree of 
the vacuum inside a product, thus providing stable frequency 
performance. 

SOLUTION: For this sealing method, a piezoelectric vibration element, 
a base 22 for housing the piezoelectric vibration element and a lid part 
23 for tightly sealing the base in a state of housing the piezoelectric 
vibration element in the base are provided and the lid part and the 
base are tightly sealed. Before tight sealing, in a state of mounting the 
lid part to the base 22, a gap G is provided] between them. In a 
sealing process, at least the vicinity of a part to fix the lid part 23 and 
the base 22 is heated by a heating means and the gap is closed up by 
a molten metal in the sealing process. 
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(54) PIEZOELECTRIC VIBRATOR, PIEZOELECTRIC OSCILLATOR AND 
SEALING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately secure the degree of the vacuum 



inside a product, thus providing stable frequency performance. 
SOLUTION: For this sealing method, a piezoelectric vibration element, a base 22 
for housing the piezoelectric vibration element and a lid part 23 for tightly sealing 
the base in a state of housing the piezoelectric vibration element in the base are 
provided and the lid part and the base are tightly sealed. Before tight sealing, in a 
state of mounting the lid part to the base 22, a gap G is provided] between them. 
In a sealing process, at least the vicinity of a part to fix the lid part 23 and the 
base 22 is heated by a heating means and the gap is closed up by a molten 
metal in the sealing process. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the base for containing a piezo-electric oscillating component and 
said piezo-electric oscillating component, and a covering device for sealing said 
base, after said piezo-electric oscillating component has been contained by the 
base. Are the approach of carrying out seal closure, and said covering device 
and said base are set before seal. Where said covering device is laid to said 
base The closure approach of a piezoelectric transducer which prepares an 
opening among these, heats near the part which should fix said covering device 
and said base at least at a closure process with a heating means, and is 
characterized by making it take up said opening with molten metal in this closure 
process. 

[Claim 2] The closure approach of a piezoelectric transducer according to claim 1 
that said opening was formed by preparing irregularity in the front face of the 
sealing agent arranged on the whole surface of said covering device. 
[Claim 3] The closure approach of a piezoelectric transducer according to claim 1 
that said opening was formed by preparing the metallic-coating layer in said 
covering device of said base, and the field fixed, and preparing irregularity in the 
front face of this metallic-coating layer. 

[Claim 4] Said metallic-coating layer is the closure approach of a piezoelectric 
transducer according to claim 3 that said opening was formed, by becoming in 



two or more kinds of metal layers containing a nickel layer, making filler metal 
mix in this nickel layer, and preparing irregularity in the front face of a metallic- 
coating layer. 

[Claim 5] The piezoelectric transducer which is equipped with the base for 
containing a piezo-electric oscillating component and said piezo-electric 
oscillating component, and the covering device for sealing said base after said 
piezo-electric oscillating component has been contained by the base, and is 
characterized by having heated said covering device by which irregularity was 
beforehand formed in one [ at least ] field of an opposed face, and said base, and 
carrying out closure immobilization. 

[Claim 6] A piezo-electric oscillating component and the base for containing said 
piezo-electric oscillating component, while mounting an integrated circuit in the 
electric conduction pattern formed in the front face, Have a covering device for 
sealing said base, after said piezo-electric oscillating component has been 
contained by the base, and are the approach of carrying out seal closure, and 
said covering device and said base are set before seal. Where said covering 
device is laid to said base The closure approach of a piezo oscillator which 
prepares an opening among these, heats near the part which should fix said 
covering device and said base at least at a closure process with a heating means, 
and is characterized by making it take up said opening with molten metal in this 
closure process. 

[Claim 7] The closure approach of a piezo oscillator according to claim 6 that said 
opening was formed by preparing irregularity in the front face of the closure 
arranged on the whole surface of said covering device. 

[Claim 8] The closure approach of a piezo oscillator according to claim 6 that said 
opening was formed by preparing the metallic-coating layer in said covering 
device of said base, and the field fixed, and preparing irregularity in the front face 
of this metallic-coating layer. 

[Claim 9] Said metallic-coating layer is the closure approach of a piezo oscillator 
according to claim 8 that said opening was formed, by becoming in two or more 



kinds of metal layers containing a nickel layer, making filler metal mix in this 
nickel layer, and preparing irregularity in the front face of a metallic-coating layer. 
[Claim 10] A piezo-electric oscillating component and the base for containing said 
piezo-electric oscillating component, while mounting an integrated circuit in the 
electric conduction pattern formed in the front face, It has the base for containing 
said piezo-electric oscillating component, and a covering device for sealing said 
base, after said piezo-electric oscillating component has been contained by the 
base. The piezo oscillator characterized by having heated said covering device 
by which irregularity was beforehand formed in one [ at least ] field of an opposed 
face, and said base, and carrying out closure immobilization. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the piezoelectric transducer and 
piezo oscillator which were closed by amelioration of the closure approach of of 
the piezoelectric transducer or piezo oscillator which joined the covering device 
for sealing the base section and this base section for containing a piezo-electric 



oscillating component, and closed the piezo-electric oscillating component, and 

such closure approach. 

[0002] 

[Description of the Prior Art] drawing 16 shows an example of a common 
piezoelectric transducer - it is a cutting perspective view a part. 
[0003] This piezoelectric transducer 10 is equipped with the box-like base section 
12 in which space section 12a which contains the tabular piezo-electric 
oscillating component 1 1 was formed, and the tabular covering device 13 joined 
to the base section 12 so that space section 12a might be sealed. Connection 
immobilization of the piezo-electric oscillating component 1 1 is carried out 
through the adhesives which are not illustrated on the electrode 14 currently 
arranged in the step which end section 11a prepared in space section 12a at one, 
and let other end 1 1b be the free end. The base section 12 and a covering 
device 13 are joined through the sealing agent (low material) 15. 
[0004] Here, as an ingredient of the piezo-electric oscillating component 1 1 , Xtal 
is used, for example, as an ingredient of the base section 12, ceramics, such as 
an alumina, are used and ceramics, such as metals, such as covar, or an 
alumina, are used as an ingredient of a covering device 13. Moreover, as an 
ingredient of a sealing agent 15, low melting glass or silver solder, solder, etc. 
are used. As for the closure process which holds and closes the piezo-electric 
oscillating component 1 1 in the piezoelectric transducer 10 of such a 
configuration except low melting glass, the electron beam irradiation equipment 

16 which is a heating means as shown in drawing 17 is used. 

[0005] Electron beam irradiation equipment 16 is equipped with the electron gun 

17 for irradiating electron beam E, the convergent lens 18 as which electron 
beam E discharged from the electron gun 17 is completed, and the deflecting 
system 19 which adds a predetermined field to completed electron beam E, and 
controls the direction of radiation. 

[0006] Thereby, electron beam irradiation equipment 16 can irradiate electron 
beam E now appropriately to a sample based on the function of deflecting 



system 19. 

[0007] Using such electron beam irradiation equipment 16, the above-mentioned 
closure process is performed, as shown in drawing 18 . 
[0008] First, a sealing agent 15 is arranged to the plane-of-composition side of 
the covering device 13 formed in the predetermined configuration. This sealing 
agent 15 is silver solder. And a fixture is used into electron beam irradiation 
equipment 16, the base 12 is held, and the plane of composition of a covering 
device 13 where the sealing agent 15 has been arranged is turned and laid on 
this base 12. 

[0009] Here, metallic-coating layer 12e formed by carrying out the laminating of 
the metal of two or more classes is prepared in the plane of composition over the 
above-mentioned covering device 13 of the base 12. This metallic-coating layer 
12e consists of a top by enveloping layer 12b by nickel (nickel) and gold (Au), 
and tungsten enveloping layer 12c by the tungsten (W). 
[0010] And it presses down in drawing 18 , pressurizing with the presser-foot 
plate which does not illustrate the top face of this covering device 13. 
[001 1] In this condition, the covering device 13 is positioned and held to the base 
12, electron beam E is irradiated from the upper part, heating melting of the 
enveloping layer 12b by the sealing agent 15, nickel (nickel), and gold (Au) is 
carried out, and the base section 12 and a covering device 13 are joined. 
[0012] Electron beam E is irradiated to the top face of a covering device 13, and 
the heated heat is specifically told to enveloping layer 12b by sealing agent 15, 
nickel (nickel), and gold (Au) of a beam exposure location directly under, and 
centering on the field P where this electron beam E was irradiated, between the 
underside of a covering device 13, and the upper bed side of the base 12, 
melting is carried out and it is fixed. 

[0013] By the above, the piezoelectric transducer 10 with which the hermetic seal 
of the piezo-electric oscillating component 1 1 was carried out can be obtained. 
[0014] 

[Problem(s) to be Solved by the Invention] By the way, in closing the piezo- 



electric oscillating component 1 1 using an electron beam as mentioned above, it 
is carrying out heating closure by irradiating electron beam E from the upper part 
of a covering device 13, as mentioned above. 

[0015] That is, electron beam E is irradiated and is heated so that the closure 
field of the top face of the covering device 13 corresponding to 12f of upper bed 
sides of the base 12 may be gone around several times. 
[0016] In this case, as illustrated, the underside which are the upper bed of the 
base 12 and a plane of composition of a covering device 13 is in an adhesion 
condition. And heating time by the above-mentioned electron beam E is 
performed by about 0.1 seconds and short time amount. However, at this heating 
closure process, when the heat generated in the field P in which electron beam E 
was irradiated fuses a part of sealing agent 15 metallurgy group enveloping layer 
12e, volatilization evaporation of these parts is carried out, and gas occurs. This 
gas might be closed where heating time is shut up in Space S for reasons of a 
short thing etc. 

[0017] For this reason, since the gas which occurs with heat which mentioned 

above the piezo-electric oscillating component 1 1 in the space S which should be 

held by the vacua is shut up, a degree of vacuum may fall. 

[0018] Moreover, if the above-mentioned gas adheres to the front face of the 

piezo-electric oscillating component 11, the weight may increase. 

[0019] Here, when the piezo-electric oscillating component 11 is the so-called 

tuning fork type of thing, if a frequency drift not only happens, but the particle of 

gas adheres to a piezo-electric oscillating component by considering lowering of 

the above-mentioned degree of vacuum as a reason, it may become heavy and a 

frequency may fall. 

[0020] On the other hand, although there are a case of closure by inert gas, such 
as nitrogen, and a case of a vacuum lock when the piezo-electric oscillating 
component 1 1 is the so-called AT vibrator, in the case of the latter, a frequency 
drift may be produced like the above by lowering of the degree of vacuum after 
closure, and adhesion of a gas particle to a piezo-electric oscillating component. 



[0021] it be offer the piezoelectric transducer and the piezo oscillator which 
closed by the closure approach of of the piezoelectric transducer and the piezo 
oscillator which the object of this invention cancel the above-mentioned technical 
problem , prevent the frequency change which consider lowering of the degree of 
vacuum by the generating gas resulting from the heat within a container , and 
adhesion for the piezo-electric oscillating component of a gas particle as a 
reason , secure the degree of vacuum inside a product appropriately , and 
enabled it to acquire stable frequency characteristics , and this closure approach . 
[0022] 

[Means for Solving the Problem] The base for the above-mentioned object to 
contain a piezo-electric oscillating component and said piezo-electric oscillating 
component according to invention of claim 1, Have a covering device for sealing 
said base, after said piezo-electric oscillating component has been contained by 
the base, and are the approach of carrying out seal closure, and said covering 
device and said base are set before seal. Where said covering device is laid to 
said base An opening is prepared among these, and it heats near the part which 
should fix said covering device and said base at least at a closure process with a 
heating means, and is attained by the closure approach of a piezoelectric 
transducer it was made to take up said opening with molten metal in this closure 
process. 

[0023] According to the configuration of claim 1 , before closure, the opening 
exists between a covering device and the base. And in a closure activity, since 
molten metal filled this opening when heated, even if gas occurs from the 
adhesives of the adhesion parts in the base etc., this gas is discharged outside 
from an opening in a closure process by the heat under closure activity. And if an 
opening is closed by this closure process, closure will be completed in the 
condition of not leaving gas to the interior. 

[0024] Invention of claim 2 is characterized by forming said opening in the 
configuration of claim 1 by preparing irregularity in the front face of the sealing 
agent arranged on the whole surface of said covering device. 



[0025] According to the configuration of claim 2, an opening equipped with a 
suitable function to demonstrate an operation of claim 1 can be appropriately 
formed between a covering device and the base. 

[0026] Invention of claim 3 is characterized by forming said opening in the 
configuration of claim 1 by preparing the metallic-coating layer in said covering 
device of said base, and the field fixed, and preparing irregularity in the front face 
of this metallic-coating layer. 

[0027] According to the configuration of claim 3, an opening equipped with a 
suitable function to demonstrate an operation of claim 1 can be appropriately 
formed between a covering device and the base. 

[0028] Invention of claim 4 is characterized by forming said opening in the 
configuration of claim 3 by said metallic-coating layer's becoming in two or more 
kinds of metal layers containing a nickel layer, making filler metal mix in this 
nickel layer, and preparing irregularity in the front face of a metallic-coating layer. 
[0029] According to the configuration of claim 4, the opening in claim 3 can be 
appropriately formed between a covering device and the base. 
[0030] Moreover, according to invention of claim 5, the above-mentioned object 
is equipped with the base for containing a piezo-electric oscillating component 
and said piezo-electric oscillating component, and the covering device for sealing 
said base, after said piezo-electric oscillating component has been contained by 
the base, and is attained by the piezoelectric transducer which heated said 
covering device by which irregularity was beforehand formed in one [ at least ] 
field of an opposed face, and said base, and carried out closure immobilization. 
[0031] Moreover, the base for the above-mentioned object to contain said piezo- 
electric oscillating component according to invention of claim 6, while mounting 
an integrated circuit in a piezo-electric oscillating component and the electric 
conduction pattern formed in the front face, Have a covering device for sealing 
said base, after said piezo-electric oscillating component has been contained by 
the base, and are the approach of carrying out seal closure, and said covering 
device and said base are set before seal. Where said covering device is laid to 



said base An opening is prepared among these, and it heats near the part which 
should fix said covering device and said base at least at a closure process with a 
heating means, and is attained by the closure approach of a piezo oscillator it 
was made to take up said opening with molten metal in this closure process. 
[0032] Invention of claim 7 is characterized by forming said opening in the 
configuration of claim 6 by preparing irregularity in the front face of the sealing 
agent arranged on the whole surface of said covering device. 
[0033] Invention of claim 8 is characterized by forming said opening in the 
configuration of claim 6 by preparing the metallic-coating layer in said covering 
device of said base, and the field fixed, and preparing irregularity in the front face 
of this metallic-coating layer. 

[0034] Invention of claim 9 is characterized by forming said opening in the 
configuration of claim 8 by said metallic-coating layer's becoming in two or more 
kinds of metal layers containing a nickel layer, making filler metal mix in this 
nickel layer, and preparing irregularity in the front face of a metallic-coating layer. 
[0035] Moreover, the base for the above-mentioned object to contain said piezo- 
electric oscillating component according to invention of claim 10, while mounting 
an integrated circuit in a piezo-electric oscillating component and the electric 
conduction pattern formed in the front face, It has the base for containing said 
piezo-electric oscillating component, and a covering device for sealing said base, 
after said piezo-electric oscillating component has been contained by the base. It 
is attained by the piezo oscillator which heated said covering device by which 
irregularity was beforehand formed in one [ at least ] field of an opposed face, 
and said base, and carried out closure immobilization. 
[0036] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this 
invention is explained based on a drawing. 

[0037] Drawing 1 is the perspective view showing the operation gestalt of the 
piezoelectric transducer (this example quartz resonator) of this invention. 
[0038] This piezoelectric transducer 20 is equipped with the box-like base 22 in 



which space section 22a which contains the tabular piezo-electric oscillating 
component 21 was formed, and the tabular covering device 23 joined to the base 
22 so that space section 22a might be sealed. 

[0039] As shown in drawing 2 , the electrode 24 is formed in the base 22, 
connection immobilization of the piezo-electric oscillating component 21 is 
carried out through electroconductive glue 32 at up 24a of the electrode 24 with 
which end section 21a is arranged in space section 22a, and other end 21b has 
become the free end. Thereby, it can vibrate now with predetermined vibration 
frequency by the driver voltage impressed from an electrode 24. 
[0040] The base 22 and a covering device 23 are joined through the sealing 
agent 25 by the closure approach mentioned later. Here, as an ingredient of the 
piezo-electric oscillating component 21, Xtal is used, for example, as an 
ingredient of the base 22, ceramics, such as an alumina, are used and ceramics, 
such as metals, such as covar near the coefficient of linear expansion of 
ceramics, such as an alumina, or an alumina, are used as an ingredient of a 
covering device 23. 

[0041] The metallic-coating layer 31 is formed on the plane of composition which 
is an upper bed side of the base 22. This metallic-coating layer 31 consists of the 
bottom one by one by tungsten metallizing 22b, nickel-plating 22c, and 22d of 
gold plate so that the laminating of two or more kinds of metals may be carried 
out, and it may be formed, for example, may be expanded and shown in a part of 
drawing 1 . 

[0042] Drawing 3 is the outline sectional view showing the structure of the piezo 
oscillator of this invention. 

[0043] In drawing 3 , the part which attached the same sign as drawing 2 is the 
same configuration. 

[0044] In drawing, with the base 22 of a piezo oscillator 40, compared with 
drawing 1 , a step is further prepared in the bottom of space section 22a, and 
another space section 42 low one step is formed. And the integrated circuit 41 
was held on the electric conduction pattern formed in the top face of the base 22 



at the above-mentioned space section 42, and it has connected with the polar 
zone 43. The signal of a predetermined frequency is taken out by giving 
predetermined driver voltage, vibrating it for the piezo-electric oscillating 
component 21 , and inputting the output into the above-mentioned integrated 
circuit 41 by this. 

[0045] Also in this piezo oscillator 40, the same metallic-coating layer as drawing 
1 is formed in the upper bed side of the base 22, low material, such as silver 
solder, is prepared in the underside of a covering device 23, and a piezoelectric 
transducer 20 and the common closure approach are applied so that it may 
mention later. 

[0046] Drawing 4 is the flow chart which showed roughly the manufacture 
approach of a piezoelectric transducer 20 and a piezo oscillator 40. 
[0047] First, the connection electrode connected to up 24a of an excitation 
electrode and the electrode 24 of the base 22 is formed in the table rear face of a 
piezo-electric oscillating piece by vacuum evaporationo, and the piezo-electric 
oscillating component 21 is completed (ST1). 

[0048] Next, the piezo-electric oscillating component 21 is mounted on up 24a of 
the electrode 24 of the base 22 through electroconductive glue 32, as shown in 
drawing 2 and drawing 3 (ST2). Next, frequency regulation is performed by 
adding silver to the excitation electrode surface of the piezo-electric oscillating 
component 21 by vacuum evaporationo etc., or adjusting weight by processing of 
deleting the front face of this excitation electrode thinly by a spatter etc. (ST3). 
[0049] Subsequently, it closes by carrying a covering device 23 on the above- 
mentioned base 22, as shown in drawing 1 thru/or drawing 3 R> 3, for example, 
irradiating an electron beam from the upper part of a covering device 23. About 
this closure process, it mentions later (ST4). 

[0050] After the completion of closure, marking as which a required alphabetic 
character etc. is entered in the front face of a covering device 23 etc. with means, 
such as printing, is performed (ST5), and it is sent to an inspection process (ST6). 
And a piezoelectric transducer or a piezo oscillator is completed by an 



acceptance judging being carried out by required inspection. 

[0051] Drawing 5 shows the production process of the covering device 23 closed 

by ST4 in drawing 4 . 

[0052] A covering device 23 prepares plates, such as covar, first (ST1 1), the front 
face is ground, and surface treatment is performed so that the pressure welding 
of the low material 25 as a sealing agent can be carried out (ST12). Next, low 
material, such as silver solder, is joined to the processing side of the covering 
device 23 which performed surface polish by cold pressure welding in piles 
(ST13). In this case, as shown in drawing 6 , a roller 45 performs concavo- 
convex processing to the low material 25. 

[0053] Subsequently, what joined low material to the covering device 23 is heat- 
treated, the stress by the pressure-welding activity in ST13 is eased, and residual 
stress is removed (ST14). And the cross direction is cut about the heat-treated 
plate (ST15), and when concavo-convex processing is not performed by ST13, 
concavo-convex processing is carried out using a press, and it cuts so that a 
plate may become the die length of a predetermined product unit (ST16). 
Thereby, a covering device 23 is completed (ST17). This concavo-convex 
processing is explained in detail later. 

[0054] Drawing 7 and drawing 8 show the production process of the base 22 
prepared by ST2 explained at the process of drawing 4 . 
[0055] As shown in drawing 7 , ceramic ingredients, such as an alumina, are 
fabricated in the shape of [ long to an one direction ] a tape ( drawing 7 (a)), this 
is cut so that it may correspond to the die length for every work unit, and it is 
made tabular ( drawing 7 (b)). 

[0056] Next, only a required number forms the breakthrough for forming the 
through hole of an electric conduction pattern in the above-mentioned tabular 
base ingredient ( drawing 7 (c)), and it is filled up with a conductor at each 
breakthrough ( drawing 7 (d)). 

[0057] ( Drawing 7 (e)) shows the case where two or more above-mentioned 
tabular members are prepared. That is, when the member which constitutes the 



base 22, for example becomes by two or more plates, the plate of required 
number of sheets is prepared. In the piezo oscillator 40 shown in drawing 3 , for 
example, the base section 22 In order to pile up the plate as a middle lamella 
which has the space section 42 which holds an integrated circuit 41 on the plate 
as a lower layer which lays an integrated circuit 41 and to pile up further the plate 
as the maximum upper layer equipped with space section 22a which holds the 
piezo-electric oscillating component 21 He prepares two or more ceramic plates, 
and is trying to fix this to the upper layer in piles from a lower layer. In such a 
case, two or more plates are prepared so that it may illustrate, and he is trying to 
form a next electric conduction pattern and a next electrode respectively required 
of a process in these. 

[0058] Subsequently, as shown in drawing 8 (a), irregularity is formed by forming 
a mesh-like slot in the top face of a plate (thing of the maximum upper layer). The 
field in which this irregularity is formed is a plane of composition with the above- 
mentioned covering device 23, and forms the opening which this irregularity 
mentions later. 

[0059] And in the case of the product which uses two or more plates, the 
laminating of the plate is carried out one by one, and it fixes here ( drawing 8 (b)). 
[0060] Next, after carrying out half cutting to the magnitude of a product unit and 
putting in slitting in the thickness direction of the base ingredient which fixed in 
piles the plate which consists of two or more layers, it cuts in all directions so that 
it may become a suitable work unit later ( drawing 8 (c)), and these plates that 
are ceramic ingredients are calcinated further ( drawing 8 (d)), and a metallic- 
coating layer is formed by electroplating. This metallic-coating layer supports the 
thing of the sign 31 explained by drawing 1 . Finally it cuts per product using the 
above-mentioned slitting, and the base 22 is completed ( drawing 8 (e)). 
[0061] Drawing 9 shows the example of the concavo-convex processing 
explained by ST13 or ST16 of drawing 5 , and is drawing explaining the 1st 
operation gestalt of this invention. 

[0062] In addition, in drawing 9 (a), the piezo-electric oscillating component as a 



internal structure etc. is omitted, the important section of only the base 22 and a 
covering device 23 is shown, and since the part which attached the same sign as 
drawing 1 thru/or drawing 3 is the same configuration, the overlapping 
explanation is omitted. Drawing 9 (b) is an enlarged drawing near [ the ] a joint. 
[0063] In drawing, the fine opening G is formed by preparing irregularity which is 
illustrated to underside (plane-of-composition side) 25a of the silver solder 25 
which is a sealing agent. Such irregularity is formed by inserting with a roller or 
using a press, in case a covering device 23 is formed, as ST13 or ST16 of 
drawing 5 explained. Height d of this irregularity is 10 thru/or about 40 
micrometers preferably. 

[0064] Such irregularity is formed using the press explained by the roller 
explained by ST13 of drawing 5 , or ST16. in this case - for example, irregularity 
like a graphic display is formed by imprinting that surface roughness to the 
underside of silver solder 25 by what field relative roughness of the whole 
surface (sealing agent 25 side) of a roller side or a press side is made into about 
Rmax30micrometer for to criteria die length of 0.8mm. 

[0065] If it heats, even if it irradiates an electron beam by the technique explained 
by drawing 18 , and components, such as the electroconductive glue 32 (refer to 
drawing 2 ) which is fixing the piezo-electric oscillating component 21 held in the 
building envelope of the base 22, will volatilize with heat and it will generate gas 
by this, this gas is discharged outside from Opening G. And when melting of the 
silver solder 25 is carried out by heat and a covering device 23 and the base 22 
are closed, some coat metals of this fused silver solder 25 and/or the metallic- 
coating layer 31 will take up the above-mentioned opening G. 
[0066] Since it is not closed by this while the interior of a piezoelectric transducer 
20 or a piezo oscillator 40 had been covered with the above out gas, the vacua 
inside a product is not checked by such gas. For this reason, it can operate, 
without an early frequency changing, without the frequency characteristics of a 
piezoelectric transducer 20 or a piezo oscillator 40 receiving an adverse effect. 
[0067] Drawing 10 shows the another technique of preparing the irregularity 



which forms an opening between a covering device 23 and the base 22, and is 
drawing explaining the 2nd operation gestalt of this invention. Since the part 
which attached the same sign as drawing 1 thru/or drawing 3 in drawing 10 is the 
same configuration, the overlapping explanation is omitted. 
[0068] In addition, in drawing 10 (a), the piezo-electric oscillating component as a 
internal structure etc. is omitted, the important section of only the base 22 and a 
covering device 23 is shown, and drawing 10 (b) is an enlarged drawing near 
[ the ] a joint. 

[0069] This operation gestalt shows how to form irregularity in the production 
process of the base 22 explained by drawing 8 . 

[0070] In the production process of the base 22 explained by drawing 8 , as 
shown in drawing 8 (a), in case tungsten metallizing is performed on the front 
face of the plate (ceramic material for the bases) of the maximum upper layer, it 
usually carries out by the technique of screen-stencil. At this time, if the eye of a 
mesh used by this screen-stencil is made coarse, corresponding to this mesh, 
the slot of the shape of a mesh in every direction will be formed in the front face 
of tungsten coat section 22b. And on it, when 22d of gold layers is covered, as it 
is shown in drawing 10 (b), the top face of each class is set to nickel layer 22c 
with irregularity, consequently Opening G will be formed between the undersides 
of the sealing agent 25 of a covering device 23. 

[0071] By this performing heating closure by the same approach as the 1st 
operation gestalt, it can close without confining gas in the interior of a product. 
Therefore, with this 2nd operation gestalt, the same operation effectiveness as 
the 1st operation gestalt can be demonstrated. 

[0072] Drawing 1 1 shows the another technique of preparing the irregularity 
which forms an opening between a covering device 23 and the base 22, and is 
drawing explaining the 3rd operation gestalt of this invention. Since the part 
which attached the same sign as drawing 1 thru/or drawing 3 in drawing 1 1 is the 
same configuration, the overlapping explanation is omitted. 
[0073] In addition, in drawing 11 (a), the piezo-electric oscillating component as a 



internal structure etc. is omitted, the important section of only the base 22 and a 
covering device 23 is shown, and drawing 1 1 (b) is an enlarged drawing near 
[ the ] a joint. 

[0074] This operation gestalt shows the option which forms irregularity in the 
production process of the base 22 explained by drawing 8 . That is, although it is 
the same as the case of drawing 10 at the point which forms irregularity in the 
metallic-coating section 31 side of the base 22 by this approach, by this 
approach, a filler 51 (for example, silver filler) is added as a granular object in 
nickel layer 22c. He is trying to form Opening G between covering devices 23 by 
forming irregularity in the top face of nickel layer 22c, and forming irregularity in 
the top face of 22d of gold layers further formed on it by this. 
[0075] Drawing 12 is process drawing for explaining an example using such a 
filler 51 of an approach. 

[0076] In drawing 8 (e) of process drawing of drawing 8 mentioned above, as 
shown in drawing 12 (a), the tungsten (W) is covered with the process before this 
(process of drawing 8 (a)) by the top face (plane-of-composition side) of the base 
22 by screen-stencil. Next, the silver filler 51 is arranged in on the level datum 
plane GD, and as shown in drawing 12 (b), on it, the base 22 of drawing 12 R> 2 
(a) is made reverse, and the tungsten coat section 22b side is turned down, and 
as shown in drawing 12 (c), it pushes to a filler 51. 

[0077] Subsequently, on it, nickel plating is performed, and he forms nickel coat 
section 22c, and is trying to plate gold on it after that, after the filler 51 has 
appeared on tungsten coat section 22b as shown in drawing 12 (d). 
[0078] In this case, if the diameter L1 of a filler 51 is set to about 10 micrometers 
as shown in drawing 12 (e), concavo-convex height d will be set to about 10 
micrometers. And it is desirable when the pitch P between irregularity is set to 
about 20 micrometers. 

[0079] In this way, as shown in drawing 1 1 by the above-mentioned approach 
using a filler 51, irregularity is formed and Opening G can be formed between the 
metallic-coating section 31 and a covering device 23. 



[0080] Therefore, in a closure process, the operation effectiveness [ be / in the 
3rd operation gestalt / operation / 1st / it / the same ] can be acquired by taking 
up this opening G with the metal which could discharge out gas from this opening 
G, and was fused. 

[0081] Drawing 13 shows the another technique of preparing the irregularity 
which forms an opening between a covering device 23 and the base 22, and is 
drawing explaining the 4th operation gestalt of this invention. Since the part 
which attached the same sign as drawing 1 thru/or drawing 3 in drawing 13 is the 
same configuration, the overlapping explanation is omitted. 
[0082] In addition, in drawing 13 (a), the piezo-electric oscillating component as a 
internal structure etc. is omitted, the important section of only the base 22 and a 
covering device 23 is shown, and drawing 13 (b) is an enlarged drawing near 
[ the ] a joint. 

[0083] In this case, irregularity is formed in both a covering device 23 and the 
metallic-coating section 31 by the side of the base 22. That is, by the technique 
explained by drawing 9 , irregularity is formed in a covering device 23 side, and 
irregularity is formed in a base 22 side using the technique explained by drawing 
10 . Thereby, Opening G can be formed between a covering device 23 and the 
base 22. 

[0084] Therefore, in a closure process, the operation effectiveness [ be / in the 
4th operation gestalt / operation / 1st / it / the same ] can be acquired by taking 
up this opening G with the metal which could discharge out gas from this opening 
G, and was fused. 

[0085] Drawing 14 checks magnitude d of the irregularity for forming the opening 
G in each operation gestalt mentioned above, and a closure percent defective by 
experiment. Moreover, drawing 15 checks concavo-convex magnitude d and 
frequency variation deltaf in 1000 hours after elevated-temperature neglect by 
experiment. 

[0086] It turns out that frequency variation deltaf after performing an elevated- 
temperature shelf test for 1000 hours as Rmax is 10 micrometers or more is set 



to less than 1 ppm from drawing 15 , and the out gas which occurred in closure 
does not remain inside, and has not had the adverse effect on the frequency 
characteristics of a piezoelectric transducer or a piezo oscillator. 
[0087] Moreover, a closure percent defective becomes that Rmax is 40 
micrometers or less from drawing 14 with 0, and the nonconformity that the 
engine performance of a piezoelectric transducer or a piezo oscillator cannot be 
demonstrated can be avoided. 
[0088] 

[Effect of the Invention] As stated above, even if gas occurs from the adhesives 
of the adhesion parts in the base etc., according to invention of claims 1 and 6, 
this gas is discharged outside from an opening in a closure process by the heat 
under closure activity. If an opening is closed by this closure process, closure will 
be completed in the condition of not leaving gas to the interior. For this reason, 
the vacua inside a product is secured appropriately, and since it is prevented 
effectively that a gas particle adheres to a piezo-electric oscillating component, it 
can offer the closure approach of of the piezoelectric transducer or a piezo 
oscillator equipped with the engine performance which did not have an adverse 
effect on frequency characteristics and was stabilized. 
[0089] According to invention of claims 2 or 7, an opening equipped with a 
function suitable when acquiring the effectiveness of claims 1 or 6 to 
demonstrate an operation of claims 1 or 6 to the joint of a covering device and 
the base can be formed appropriately. 

[0090] According to invention of claims 3 or 8, when acquiring the effectiveness 
of claims 1 or 6, said opening can be appropriately formed by preparing 
irregularity in the front face of said metallic-coating layer. 
[0091] According to invention of claims 4 or 9, when acquiring the effectiveness 
of claims 1 or 7, the opening in claims 3 or 8 can be appropriately formed 
between a covering device and the base. If according to invention of claims 5 
and 10 this gas is discharged outside from an opening in a closure process and 
an opening is closed at this closure process by the heat under closure activity 



even if gas occurs from the adhesives of the adhesion parts in the base etc., 
closure will be completed in the condition of not leaving gas to the interior. For 
this reason, the vacua inside a product is secured appropriately, and since it is 
prevented effectively that a gas particle adheres to a piezo-electric oscillating 
component, it can offer a piezoelectric transducer or a piezo oscillator equipped 
with the engine performance which did not have an adverse effect on frequency 
characteristics and was stabilized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the operation gestalt of the 
piezoelectric transducer of this invention. 

[Drawing 2] The outline sectional view of the piezoelectric transducer of drawing 
1 . 

[Drawing 3] The outline sectional view showing the operation gestalt of the piezo 
oscillator of this invention. 

[Drawing 4] The flow chart which shows the outline of the manufacture approach 
of the piezoelectric transducer of drawing 1 . 



[Drawing 5] The flow chart which shows the outline of the manufacture approach 
for the covering device of the piezoelectric transducer of drawing 1 , or the piezo 
oscillator of drawing 3 . 

[Drawing 6] The explanatory view showing the roller process of drawing 5 . 
[Drawing 7] Process drawing showing a process the first half in which the base of 
the piezoelectric transducer of drawing 1 or the piezo oscillator of drawing 3 is 
manufactured. 

[Drawing 8] Process drawing showing a process the second half in which the 
base of the piezoelectric transducer of drawing 1 or the piezo oscillator of 
drawing 3 is manufactured. 

[Drawing 9] The schematic diagram for explaining the important section of the 1st 

operation gestalt of the closure approach of this invention. 

[Drawing 10] The schematic diagram for explaining the important section of the 

2nd operation gestalt of the closure approach of this invention. 

[Drawing 1 1] The schematic diagram for explaining the important section of the 

3rd operation gestalt of the closure approach of this invention. 

[Drawing 12] Process drawing for explaining the process which forms the 

irregularity in the closure approach of drawing 1 1 . 

[Drawing 13] The schematic diagram for explaining the important section of the 
4th operation gestalt of the closure approach of this invention. 
[Drawing 14] The graph which shows the field relative roughness Rmax for 
forming the opening G in each operation gestalt of this invention, and the relation 
of a closure percent defective. 

[Drawing 15] The graph which shows frequency variation deltaf at the time of 
carrying out elevated-temperature neglect of magnitude d of the irregularity for 
forming the opening G in each operation gestalt of this invention, and 1000 hours 
after. 

[Drawing 16] the part which shows an example of a common piezoelectric 
transducer - a cutting perspective view. 

[Drawing 17] The schematic diagram showing the configuration of the electron 



beam equipment used at the closure process of the piezoelectric transducer of 
drawing 16 . 

[Drawing 18] The enlarged drawing showing the important section of the closure 
process of the piezoelectric transducer of drawing 16 . 
[Description of Notations] 

20 Piezoelectric Transducer 

21 Piezo-electric Oscillating Component 

22 Base (Stowage) 
22a Space section 

22b Tungsten coat section 
22c Nickel coat section 
22d Golden coat section 

23 Covering Device 

24 Electrode 

25 Sealing Agent 

31 Metallic-Coating Section 

32 Electroconductive Glue 
S Opening 
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